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(57) [Abstract] 

[Problems to be Solved by the Invention] 

As flexural strengths stiffness is satisfied, it is superior in 
external appearance, from theabsolute weight as substantive 
weight reduction ^ namely, part of automobile must offer 
automotive door panel or the pillar which is lightened. 

[Means to Solve the Problems] 

(B-l ) maximum load which consists of polypropylene resin 
which contains glass fiber of 15 - 45 weight%, even planar 
density of (A ) main part 0.22 g/cm 2 or less, in(B ) product 
cutting 3 -point bending test it is a automotive door panel or a 
pillar where 70 N or greater > (B-2 ) bending stiffness are 80 
N/cm or more. 
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Also surface material unification is possible. 
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[Claim(s)] 
[Claim 1] 

(B-l ) maximum load which consists of polypropylene resin 
which contains glass fiber of 15 - 45 weight%, even planar 
density of (A ) main part 0.22 g/cm 2 or less, in(B ) product 
cutting 3 -point bending test automotive door panel or pillar 0 
where 70 N or greater* (B-2 ) bending stiffness are 80 N/cm 
or more 

[Claim 2] 

Furthermore, automotive door panel or pillaro which is stated 
in Claim 1 whichpossesses impact strength which is not 
destroyed (C ) in 535 gsteel sphere drip addition test 
(temperature:-30 deg C* drop height:60 cm ) 

[Claim 3] 
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automotive door panel or pillaro which is stated in Claim 1 or 
2 where average thickness of main part is 2 - 5 mm 

[Claim 4] 

automotive door panel or pillar© which is stated in any of 
Claim 1-3 whichis something where polypropylene resin 30 
weight % or less contains thermoplastic elastomer 

[Claim 5] 

surface material unifying, automotive door panel or pillar© 
which is stated in the any of Claim 1 ~4 which becomes 

[Claim 6] 

manufacturing methodo of automotive door panel or pillar 
which is stated in any of Claim 1-5 where melt mixing it does 
polypropylene resin molding raw material to which fiber 
length 15-45 weight% includes glass fiber of 2 - 100 mm, 
injection or injection compression doesin die cavity and after 
being filled, expands die cavity volume 

[Claim 7] 

molding raw material, total length is arranged with 2-100 
mm , glass fiber of the length which is equal to total length 
mutually parallel, manufacturing method© of the automotive 
door panel or pillar which is stated in Claim 6 which is 
somethingwhich includes glass fiber-reinforced 
polypropylene resin pellet where content of glass fiber is 20 - 
80weight% .... 

[Claim 8] 

molding raw material, manufacturing method© of automotive 
door panel or pillar which is stated in the Claim 6 or 7 which 
is something which 0.01 - 1 weight% includes blowing agent 

[Claim 9] 

die cavity volume manufacturing methodo of automotive 
door panel or pillar which is stated in the any of Claim 6-8 
which fills gas to molten resin after startingenlargement 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards automotive door panel or pillar , details, 
while weight reduction youbeing done, flexural strengths 
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bending stiffness* which is superior furthermore have impact 
strength ,etc regard automotive door panel or pillar and those 
manufacturing method which are superiorin external 
appearance. 

[0002] 
[Prior Art] 

Recently regarding automotive part field, weight reduction is 
sought from resource conservation, low fuel cost or other 
societal demand. 

These in objective, conversion to resin is advanced quickly 
from metal in many part. 

As for automotive interior decorative part, instrument panel, 
console box or other complicated molded article, door 
panek pillar or other main part is roughly classified to 
molded article of platelet even among them. 

As for these automotive interior decorative part, from trend 
etc of standardization of the recycleable, material, 
polypropylene resin has been used moldability, intensity * 
rigid if to in addition. 

injection molding it is adopted from productivity etc in 
addition, as molding method of these part, mainly. 

[0003] 

Demand for weight reduction of automotive part has become 
everyday life harsh, for weight reduction of molded article, 
effort which makes thickness of molded article thin has done. 

But, in order to make thickness of molded article thin, 
corresponding to scale-up of part intensity, rigid if in 
addition to resin intrinsic characteristics.improvement of 
moldability, namely melt flowability becomes necessary. 

intensity, rigid of polypropylene resin if means which adds 
other thermoplastic resin, thermoplastic elastomer, glass 
fiber or other reinforcement, talc or other filler etc inorder to 
improve, is many proposed. 

[0004] 

But, lightness and stiffness, intensity etc generally being 
something which the reciprocal is done, naturally there is a 
limit in in addition making the thickness of molded article 
thin from point of moldability. 

Because of this, also method which together solves problem 
canthink of shape effect of molded article. 

Namely, instrument panel and console box etc with shape 
effect, canguarantee intensity, stiffness as entirety. 
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But, there being a door panel, pillar where main portion is 
platelet, it is difficultto solve this problem from function and 
decorative or other point with shape design. 

Therefore, with using conventional polypropylene resin 
material, there was a limit in the weight reduction, solution of 
problem quite was difficult with polypropylene resin . 

[0005] 

On one hand, adding blowing agent to polypropylene resin, 
also what it makes the foamed molded article is naturally 
thought, but, formation of 3 mm or less or other injection 
foaming platelet molded article isvery difficult. 

Furthermore, there is also a problem of occurrence of product 
poor external appearance withoccurrence of silver, regarding 
door panel and pillar factthat it is not utilized is actual 
condition. 

In addition, it is proposed that glass fiber content 
expandability polypropylene resin is used, butthere are times 
when always it cannot be satisfied in point of the weight 
reduction, property, they leave problem where applicable 
range is restricted. 

[0006] 

[Problems to be Solved by the Invention] 

this invention could not achieve with injection molding, 
injection inflation molding with conventional polypropylene • • 
resin in door panel or pillar where main part is platelet with 
automotive interior mount part, the flexural strength* 
bending stiffness, furthermore as it is satisfied also impact 
strength, to be superior in external appearance, be able to 
lighten secondary processing, From absolute weight of door 
panel or pillar as substantive weight reduction, namely, part 
of the automobile is to offer automotive door panel or pillar 
which is lightened. 

[0007] 

[Means to Solve the Problems] 

As for these inventors, when result of diligent research, 
specific composition and the structure factor is satisfied in 
under this kind of condition, concerning further weight 
reduction and performance of automotive door panel or pillar, 
even with when the weight is lightened as part entirety of 
door panel or pillar, It is something which flexural strength, 
bending stiffness, furthermore satisfies impact strength and 
to discover completes this invention. 
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[0008] 

As for namely, this invention, 

(1) 15 - (B-l ) maximum load which consists of 
polypropylene resin which contains the glass fiber of 45 
weight%, even planar density of (A ) main part 0.22 g/cm 2 or 
less,in (B ) product cutting 3 -point bending test automotive 
door panel or pillar© where 70 N or greater ^ (B-2 ) bending 
stiffness are 80 N/cm or more 

automotive door panel or pillar© which is stated in 
above-mentioned (1) whichpossesses impact strength which is 
not destroyed (2) furthermore, (C ) in 535 gsteel sphere drip 
addition test (temperature: -30 deg C\ drop height:60 cm ) 

automotive door panel or pillar© of above (1) or (2) statement 
where the average thickness of (3) main part is 2 - 5 mm 



Description above which is something where (4) 
polypropylene resin 30 weight % or less contains 
thermoplastic elastomer (1) - automotive door panel or pillar© 
which is stated in the any of (3) 

(5) surface material unifying, description above which 
becomes (1) - the automotive door panel or pillar© which is 
stated in any of (4) 

Description above where melt mixing it does polypropylene 
resin molding raw material to which the(6) fiber length 15 - 
45 weight% includes glass fiber of 2 - 100 mm, injection or 
injection compression does in die cavity and after being filled, 
expands the die cavity volume (1) - manufacturing method© 
_of automotive door panel or pillar, wriich is stated in the.any of 
(5) 

(7) molding raw material, total length is arranged with 2-100 
mm , glass fiber of length which is equal to total length 
mutually parallel, manufacturing methodo of automotive 
door panel or pillar which is stated in above-mentioned (6) 
whtchis something which includes glass fiber-reinforced 
polypropylene resin pellet where content of glass fiber is20 - 
80 weight% 

(8) molding raw material, automotive door panel of 
above-mentioned (6) or (7) statementwhich is something 
which 0.01-1 weight% includes blowing agent or the 
manufacturing methodo of pillar 

(9) die cavity volume description above which fills gas to 
molten resin after starting enlargement (6) - it is something 
which offers the manufacturing method of automotive door 
panel or pillar which is stated in any of the(8). 

[0009] 
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[Embodiment of the Invention] 

You explain in detail below, concerning this invention. 

automotive door panel or pillar of this invention, together, is 
used by internal of automobile, it is common at point where 
main part is part of platelet. 

door panel has surface area which usually corresponds to 
external panel of the metallic, in intermediate functional part 
etc has possessed shape which can do insertable space. 

In addition, when armrest or other convex portion is formed 
to other than plate-shaped section of the main part, it is 
general. 

On one hand, there is a front pillar center pillar, rear 
quarter pillar etc as pillar, it is something whichis mounted in 
external panel of metallic where automobile main body 
supports ceiling portion amount. 

As for these, in any case, main part has platelet, as flexural 
strength, bending stiffness, of level or greater which is 
made main furthermore impact strength, heat resistance is 
required, beingsomething which portion of interior space of 
automobile configuration is done,such as fact that it is 
superior in external appearance can seek common 
characteristic, it is something which. 

[0010] 

Until recently, as for these automotive door panel and pillar 
injection molded article which uses polypropylene resin has 
been used. 

As polypropylene resin, because propylene * ethylene block 
copolymer or stiffness and impact resistance aresatisfied, it is 
general to be able to use composition which combines 
thermoplastic elastomer and talc or other inorganic filler. 

But, these polypropylene resin, in order to guarantee property, 
use of polypropylene resin of molecular weight of a certain 
level or greater being essential , is a limit in melt flowability 
as result. 

Therefore, this it depends on injection molding and forms, 
thickness of the molded article it cannot make excessively 
thin, there is a limit in weight reduction. 

[0011] 

Because of this, changing to injection molding, also injection 
compression molding method has beenadopted. 

But, moldability and intensity or other property are done both 
achievements as, from, as for the weight reduction doing fact 
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that there is not change in quite being difficultis actual 
condition. 

In addition, with these molding method, because of melt 
flowability, as for fullnessof glass fiber or other reinforcing 
agent it is difficult assuming, that and also, it was filled,fiber 
length becomes short, contribution effect to flexural property 

decreases. 

In addition, directionality occurs in molded article due to flow 
orientationof fiber, homogenization quite is difficult, in regard 
to impact characteristic, especially utility there is a problem 
where important falling ball impact strength decreases as 
result. 

In addition, regarding to method which weight reduction is 
done making useof blowing agent added resin, with field 
where thickness of molded article is thinutilization is difficult, 
fact that poor external appearance occurs withbccurrence of 
silver is as before inscribed. 

[0012] 

automotive door panel or pillar of this invention as glass fiber 
where fiber length islong relatively in polypropylene resin 
distribution makes random, is somethingwhich takes structure 
which possesses empty gap which is continuedsubstantially 
with blistering of resin in internal of molded article. 

In addition, with blistering of molten resin direction random, 
homogenization doesalso glass fiber which is contained. 

Furthermore, molded article with blistering of internal with 
empty gap occurrence is something which shows property 
which is superior with reinforcing effect , with multilayer . 
structure of weight reduction and skin layer of the surface part 
and entanglement of glass fiber. 

[0013] 

In addition, as for automotive door panel or pillar of this 
invention, as for thegeneral shape, plate-shaped section and it 
is formed with rising part whichconsists of perimeter, or 
armrest which become main part section or other convex 
portion. 

Here, as for blistering, weight reduction portion with 
plate-shaped section of main part, as for rising part 
substantially it is a not yet blistering or a low expansion 
portion. 

Therefore, as molded article entirety, comprehensively 
intensity can be shown is the structure which is superior. 

Furthermore, it is of conventional polypropylene resin 
something which such as elasticity* insulating ability. 
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sound insulation property * sound absorptivity possesses 
characteristic which is not automotive door panel or pillar 
which consistswith blistering of main part with gap portion . 

[0014] 

(B-l ) maximum load where automotive door panel or pillar 
of namely, this invention consists of the polypropylene resin 
which contains glass fiber of 15 - 45 weight%, preferably 
20-40 weight% of entirety, even planar density of (A ) main 
part 0.22 g/cm 2 or less, in (B ) product cutting 3-point bending 
test 70 N or greater, (B-2 ) bending stiffness is 80 N/cm or 
more. 

Furthermore, it is something which possesses impact strength 
which is notdestroyed preferably, (C ) in 535 gsteel sphere 
drip addition test (temperature: -30 deg C> drop height:60 
cm ). 

[0015] 

First, planar density of (A ) main part 0.22 g/cm 2 or less, is 
preferably 0.20-0.08 g/cm 2 , more preferably 0. 1 8-0. 1 0 
g/cm 2 . 

automotive door panel of this invention or as for essence of 
pillar as for feature,there are times when this planar density is 
small. 

It is something which makes automotive door panel or pillar 
which is a quite light weight, namely, planar density 0.22 
g/cm 2 or less for first time possible. 

This, with adoption of manufacturing method of place where 
postscript it doesand selection of especially starting material, 
"for first time is some thing where* production has become 
possible. 

As main part stipulating planar density, as for, as for shape of 
the automotive door panel or pillar, space guaranty for 
plate-shaped section amount and functional part andfoaming 
member or other insertion and for to be accustomed to taking 
here, beinggeneral to possess rising part convex portion or 
other for armrest, because these portion same as design top 
plate condition portion apparent is not possible. 

[0016] 

Furthermore, thickness of molded article is made thin, with , 
whatdesignates aforementioned planar density as 0.22 g/cm 2 
or less is not the impossible. Now, as for mere weight 
reduction although it is achieved, as automotive door panel or 
pillar as for satisfying flexural strength, bending stiffness 
which it withstands use it isdifficult. 

Therefore, automotive door panel or pillar of this invention is 
light weight and alsoin (B ) product cutting 3 -point bending 
test (B-l ) maximum load being 70 N or greater, preferably 
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JiTF, *»Wfl>iHimffll<7A*JU*tBt 



80 N or greater , (B-2 ) bending stiffness is 80 N/cm or more, 
preferably 90 N or greater. 

bending test method from automotive door panel or pillar 
molded article, cuts test piece for bending test which consists 
of 160 mm X 50 mm X thickness here, can measure by doing 
three point bending test of support spacing 80 mm with test 
speed 10 mm/min, room temperature (23 deg C ). 

[0017] 

Furthermore, it possesses impact strength which is not 
destroyed (C ) in 535 gsteel sphere drip addition test 
(temperature:-30 deg C> drop height:60 cm ) it is desirable . 

Furthermore, it is something where steel sphere drip addition 
test mounts plate-shaped section of the automotive door panel 
or pillar on steel plate, drop height, 40 cm , 60 cm, 80 cm, 
100 cm changes andmeasures. 

Furthermore, test method conformed to JIS K721 1, spherical 
shape tup depended oncalling 2 (diameter 50.8 mm, weight 
approximately 535 g ) of Japanese Industrial Standard JIS B 
1501 (steel sphere for ball bearing ). 

Does not destroy evaluation of falling ball impact test (steel 
sphere drip addition test ), with falling of 60 cm as three steps 
of 0:ruptureless, □: micro craze, X: destruction, is 
desirable. 

Furthermore, here it does not destroy, micro craze occurring, 
it issomething which means range which does not reach to 
destruction. 



But, you cannot see occurrence of micro craze, it is more 
desirable. 

[0018] 

automotive door panel or pillar of this invention description 
above (A ), (B ) preferably furthermore, (C ) is satisfied 
respectively with , with the light weight , flexural strength, 
bending stiffness, which it withstands use furthermore, being 
somethingwhich satisfies impact strength, weight reduction is 
something which these intensity characteristic dousually 
reciprocal of these both achievements is something which is 
done inspite. 

[0019] 

Below, automotive door panel or pillar and those 
manufacturing method of this invention areexpressed with 
molding raw material in detail. 

automotive door panel or pillar of this invention is something 
which designates the polypropylene resin as main component. 
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As polypropylene resin which is used here there is not 
especially restriction.block copolymer random copolymer of 
for example polypropylene* ethylene and propylene or other 
other olefin or can list these blend. 

In these polypropylene resin , with improvement or other 
objective of adhesiveness, polypropylene resin which contains 
acid-modified polyolefin resin which modified is done is ideal 
with the unsaturated carboxylic acid* or its derivative in 
composite making of glass fiber or other reinforcement and 
talc or other inorganic filler. 



10020 J 

sMHuretj. #urpi^u>*»i»xr»* 

UTB*fl*tf7?lUMM*2lWUK,^U 

^□>gtvji,e>Bt*+j-=i>s?,7>'5f 'J2i 

«fc£##lfStU*fc*<0Bi»fcfcLTB, 

SUi*vS7P>I&,77'>UUg?*^M2 
$ U ;i,»**JI,,72 'JJUKI^^.7^ u ^ 

K^jkTU-r>K*yi^;n^xJi,7 

■S'^fRU'S K,77 cot** h u 

£ tl 6 fl> * T- T tt « v * J 1 # > K a * <D Bf 
*Jl#>R J ^*©R*#«)#ftl**' 0.01-20 

■ft%, zsiztt. o.o2~io M*% <7) ©Ht:* 

K0021J 

#'jrpt:u>3R*BBa) Mipuus-07? 

?7s)fcLTB, fcC*JIBBfc<, ifttl/T 
(D MI (JISK7210tI^$lU j»ft230degC, 
MM 2.16kg TMSD #\ 5~l,000g/10 # 
£U<B 10-60Qg/10»T**. 

*»woi»*fflK7A*^*tBt: 

*iJ-/PbfL>3S«l»fc^7^tt«t 



[0020] 

There is a polypropylene resin* polyethylene resin as 
polyolefin resin which modified is done here, polypropylene 
resin is desirable. 



In addition, you can list for example acrylic acid, methacrylic 
acid, maleic acid, fumaric acid, itaconic acid, crotonic acid, 
citraconic acid, sorbic acid, mesaconic acid, angelica acid etc 
as unsaturated carboxylic acid which is used for modified, 
there is a acid anhydride, ester, amide, imide, metal salt etc in 
addition as its derivative, can list the for example maleic 
anhydride, itaconic acid anhydride, citraconic acid anhydride, 
methyl acrylate, methyl methacrylate, ethyl acrylate, butyl 
acrylate, monoethyl maleate ester, acrylamide, maleic acid 
mono amide, maleimide, N- butyl maleimide, sodium 
acrylate, sodium methacrylate etc. 



unsaturated di-carboxylic acid and its derivative is desirable, 
especially maleic anhydride ideal among these. 

As this acid-modified polyolefine, addition amount of 
unsaturated carboxylic acid and its derivative 0.01 -20 
weight%v furthermore, those which is range of 0.02 - 10 
weight% isdesirable, especially maleic anhydride-modified 
polypropylene ideal. 

[0021] 

MI of polypropylene resin (melt index ) as, there is not 
especially restriction, the MI (It conforms to JIS K7210, 
measures with temperature 230 deg C\ load 2.16 kg } as 
entirety, is 5 - 1,000 g/10 min> preferably 10-600 g/10 min. 

Furthermore, as for automotive door panel or pillar of this 
invention, heinpsomethinp which makes nolvnronvlene resin 
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invention, beingsomething which makes polypropylene resin 
and glass fiber necessary, usually, itcan use molding raw 
material which consists of blend of glass fiber-reinforced 
polypropylene resin pellet and the polypropylene resin pellet 
which glass fiber containing polypropylene resin master 
pellet, especially postscript it does. 

Therefore, polypropylene resin in glass fiber containing 
polypropylene resin master pellet and polypropylene resin 
pellet for glass fiber dilution use pellet of MI which differs 
naturally being free, considering flexural strength, bending 
stiffness, falling ball impact strength or other characteristic, 
moldability of automotive door panel or pillar, it candecide 
appropriately. 

[0022] 

But, as for automotive door panel or pillar of this invention, 
thickness of the die cavity when forming is thin relatively, 
being something which contains glass fiber where at same 
time fiber length is long relatively, the moldability namely, 
melt flowability is satisfactory, it is sought . 

Therefore, MI of polypropylene resin for dilution 100 - 1,000 
g/10 min, preferably 150-800 g/10 min the polypropylene 
resin of relatively large MI is selected appropriately is 
desirable. 

Considering flow property of molten resin, when it uses 
polypropylene resin of thiskind of large MI generally, because 
impact strength decreasesconsiderably, becomes not to be a 
practical, naturally there wasrestriction in upper limit of MI. 

Being automotive door panel or pillar of this invention, MI of 
polypropylene resin.marked it is large in comparison with MI 
in conventional general injection molding method, the 
namely, molecular weight greatly improvement of moldability 
is assured low, it ispossible . 

TRANSLATION STALLED glass fiberglass 
fiberentanglement, glass fiberrandom distribution, empty 
gaplight weight this inventionautomotive door 
panelpillarcharacteristicfullyimpact resistance or other 
characteristic 

[0023] 

Because of impact resistance, of propylene and of other olefin 
random copolymer of block copolymer, propylene and other 
olefin of several weight % or less is desirable as the 
polypropylene resin which is used for this invention. 
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polypropylene resin which is used for this invention. 

In addition, in case of polypropylene copolymer where 
homopolypropylene resin, other olefin content islittle, 
thermoplastic resin I lath jp7 key and amorphous it does to 
be, polypropylene resin etcof low crystalline appropriately 
contains it is desirable. 

[0024] 

for example ethylene-propylene copolymer elastomer (EPR ), 
ethylene * butene-1 copolymer elastomer, ethylene * 
octene-1 copolymer elastomer, ethylene * propylene * 
butene-1 copolymer elastomer, ethylene * propylene * diene 
copolymer elastomer (EPDM ), there is a ethylene * 
propylene * ethylidene norbornene copolymer elastomer, 
flexible polypropylene, flexible polypropylene type 
copolymer or other olefinic elastomer here as thermoplastic 
elastomer. 



ethylene content in case of ethylene type elastomer among 
these is usually 40 - 90 weight% extent. 

[0025] 

In addition, for example styrene * butadiene copolymer 
elastomer, styrene * isoprene copolymer elastomer, styrene 
* butadiene * isoprene copolymer elastomer, or perfection or 
partially hydrogenated of these copolymer doingas styrenic 
elastomer, styrene * ethylene * butylene * styrene copolymer 
elastomer which becomes (SEBS ), it can illustrate styrene * 
ethylene * propylene * styrene copolymer (SEPS ) etc. - ; * 



As these elastomer, usually 5-100, those which are a 
preferably 10-60 it can use Mooney viscosity (ML 1+4 100 ). 

[0026] 

Next, it can use those of various fiber length as glass fiber, it 
is somethingwhere mean fiber length becomes range of 1 - 15 
mm, especially 2 - 12 mm extent in automotive door panel of 
this invention or in pillar molded article. 

Therefore, if mean fiber length of glass fiber in molded article 
is guaranteed, as molding raw material there is not especially 
restriction. 

But, because glass fiber length in molded article is maintained 
at a certain level,generally, total length is arranged with 2 - 
100 mm preferably 3-50 mm , glass fiber of the length which 
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is equal to this total length mutually, parallel glass 
fiber-reinforced polypropylene resin pellet where content of 
glass fiber is 20 - 80 weight% is used, is desirable . 

[0027] 

Here, as glass fiber, with E-glass, S-glass or other glass fiber , 
average fiber diameter those of 25;mu m or less. It is 
something of range of preferably 3-20 ;mu m. 

When diameter of glass fiber is under 3;mu m, resin does 
notadapt to glass fiber when producing aforementioned glass 
fiber-reinforced polypropylene resin pellet, althoughthose 
where resin impregnates become difficult when it 
exceeds20;mu m, as external appearance decreases, as fiber 
becomes difficult toflow to rib or other narrow part, cutting 
and defect become easy to happen at thetime of melt mixing. 

100 - 10,000, it bundles glass fiber, in range of preferably. 
150-5,00 0 surface treatment after doing, with bundling agent 
with coupling agent, it is desirable . 

[0028] 

As coupling agent, from until recently it can select 
appropriately from themidst of those which are as so-called 
silane coupling agent, titanium type coupling agent. 

for example;ga -aminopropyl triethoxysilane. N- the;be - 
(aminoethyl ) - the;ga -aminopropyl trimethoxysilane. the;ga 
-glycidoxy propyl tri.methoxysilane . the;be -you can. adopt (3 
and 4 -epoxy cyclohexyl ) ethyl trimethoxysilane or other 
aminosilane and epoxy silane. 

Especially, it is desirable to adopt aforementioned amino 
silane compound. 

[0029] 

glass fiber containing polypropylene resin molding raw 
material which is used with this invention when melting 
issomething where it can form automotive door panel or pillar 
of light weight with blistering phenomena , with recovery of 
entanglement of glass fiber which is contained.it is necessary . 

Therefore, automotive door panel of this invention or weight 
reduction of pillar issomething which with elastic recovery 
(spring back ) when forming of glass fiber isachieved 
essentially with blistering phenomena . 



But, blowing agent of trace can be used as assistance of 
blistering. 
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Here, it is not something which especially is limited as 
blowing agent, atheat in melt temperature of respective resin 
starting material generate gas withsuch as disassembly there is 
a chemical foaming agent and a physical foaming agent 
which. 

As chemical foaming agent, you can adopt oxalic acid 
derivative, azo compound, hydrazine derivative, 
semicarbazide, azide compound, nitroso compound, 
triazole, urea and its related compound, nitrite, 
hydrogenation product, carbonate and bicarbonate ion etc. 

Furthermore if it illustrates concretely, azo dicarboxyl amide 
(ADCA ), you can adopt benzene sulfo hydrazide, N, N- di 
nitro pentamethylene tetramine, terephthal azido etc. 

In addition, there is pentane, butane, fluorine compound, 
water etc as physical foaming agent. 

[0030] 

It is possible to mix these blowing agent, including blowing 
agent of molding raw material pellet and predetermined 
amount, but usually, it adds beforehand, as master batch of 
the blowing agent and thermoplastic resin it is possible . 

blowing agent is range of usually 0.01 - 1 part by weight, 
preferably, 0.05-0.5 parts by weight aforementioned glass 
fiber containing polypropylene resin pellet (glass 
fiber-reinforced polypropylene resin pellet ) with vis-a-vis 
total 100 parts by weight of polypropylene resin pellet for 
dilution. 

As for addition quantity of this blowing agent, 3& even with " 
dark circle such as guaranty of expandability at time of 
enlargement of initial stage of die cavity volume with 
supplementary use, considering expandability with glass 
fiber , it can decideappropriately. 

Like when content of blowing agent is general foam molding 
here when it ismany, gas leaks to surface of molded article, 
poor external appearance such as occurrence of the silver 
becomes easy to occur. 

[0031] 

Furthermore, to automotive door panel or pillar of this 
invention is possible thefact that talc, mica, calcium 
carbonate or other inorganic filler, aramid fiber, Kevlar 
fiber, polyarylate fiber, carbon fiber or other other fibers, 
various stabilizer, antistatic agent, colorant, nucleating 
agent, peroxide etc are contained inaccordance with 
necessary. 

Especially, as for automotive door panel or pillar of this 
invention, performance, which is stabilized in long term 
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furthermore considering also the recycle, antioxidants 
photostabilizer s ultraviolet absorber is contained, it is 
desirable . 

[0032] 

As antioxidant, there are those etc of phenol type* 
phosphorus type* sulfurous. 

Here as phenol type antioxidant, 2 and 6 -di-t-butyl-4- methyl 
phenol* tris (3 and 5 -di-t-butyl-4- hydroxy benzyl ) 
isocyanurate* tetrakis {methylene-3- (3 and 5 -di-t-butyl-4- 
hydroxyphenyl ) propionate } methane* n- octadecyl-3- (3 
&apos;, 5&apos;-di-t-butyl-4&apos;-hydroxy phenyl ) 
propionates 4, 4&apos; butylidene bis- (3 -methyl-6-t-butyl 
phenol* triethylene glycol — bis (3 - (3 -t-butyl-4- 
hydroxy-5-methyl phenyl ) propionate }, 3 and 9 -bis {2 - {3 
(3 -t-butyl-4- hydroxy-5-methylphenyl ) propanoyl oxy } - 1 
and 1 -dimethyl ethyl} - 2, 4, 8 and 10-tetra oxa spiro you can 
list {5 and 5} undecane etc. ) 



[0033] 

In addition, tris nonyl phenyl phosphite* distearyl 
pentaerythritol di phosphite* tris (2 and 4 -di-t-butyl phenyl ) 
phosphite* tetrakis (2 and 4 -di-t-butyl phenyl ) - 4 and 4 
&apos;-biphenylene-di- phosphonite, bis (2 and 4 -di-t-butyl 
phenyl ) pentaerythritol di phosphite* bis (2 and 6 
-di-t-butyl-4- methylphenyl ) pentaerythritol- G phosphite* 
2,2, : methylene bis (4 and 6 -di-trbutyl phenyl ).octyl 
phosphite etc can be listed as phosphorus type antioxidant. 



[0034] 

As sulfurous antioxidant, dilauryl-3, 3&apos;-thio 
dipropionate* dimyristyl-3, 3&apos;-thio dipropionate* 
distearyl-3, 3&apos;-thio dipropionate* pentaerythritol Tesla 
kiss (3 -lauryl thio propionate ) etc can be listed. 



[0035] 

Next, there is a hindered amine type photostabilizer* phenyl 
benzoate type photostabilizer etc as photostabilizer. 

As this hindered amine type or embodiment of phenyl 
benzoate type photostabilizer, bis (2, 2, 6 and 6 
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JU)-5-7PPa:> V* S ',»7V*-Jk 2-(3,5-v-t- 
7?)l-2-£ KP=1rv7i->'l,)-5-^PP^> 
V K 'J7V*-;k 'i-(5-X?)l-2-t. HP*5>7 
ll^>V MJ77-JU, 2-(3,5-v-t-7f- 
)l-2- tKP=fy7iZJ^>V'h l J7V- 
2-(2-t KP^rv 5-1-^7^^7 I ZJl,)^ 
> V* S 'J7V'--lk 2-(2-L KP*v-3,5-v-t- 
7 S. )l 7 1 ~ Jl)* > V* K U 7 V* - JUfc t* £ 

St, /OVl-hm<D*l!Ri|X&Ji:UTtt, 
0!l;Lfcf 2,4-v-t-75^7 HJU3,5-v-t-7f 

-3,5- 5? -t-7?^-4-t: KP + v'OV'I-S 
[0037] 

UT, jlS^tte±^J 500~8,000ppm, 
< tt l,000~3,000ppm , & £ £ $J 
500~10,000ppm, }?SL/<» l,000~6,000ppm, 
M. & tifr BR JR M 500-10,000 , jf^KI* 
1,000~6,000ppm T' $>%><, 
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-tetramethyl-4- bipyridyl ) sebacate, succinic acid and the N- 
(2 -hydroxypropyl ) - 2, 2, 6 and 6 -tetramethyl-4- hydroxy 
piperidine condensate, tetrakis (2, 2, 6 and 6 -tetramethyl -4- 
bipyridyl ), 1 , 2, 3 and 4 -butane tetra carboxylate, N, 
N&apos;-bis the(2, 2, 6 and 6 -tetramethyl-4- bipyridyl ) 
hexamethylene diamine and 1 and 2 -dibromoethane 
condensation polymer, bis (2, 2, 6 and 6 -tetramethyl 
bipyridyl ) adipate, bis (2, 2, 6 and 6 -tetramethyl bipyridyl ) 
fumarate, poly { {6 - (1, 1, 3 and 3 -tetramethyl butyl ) 
imino-l,3,5-triazine-2, 4- di yl } {(2, 2, 6 and 6 
-tetramethyl-4- bipyridyl ) imino } hexamethylene {(2, 2, 6 
and 6 -tetramethyl-4- bipyridyl ) imino } } , you canlist 2 and 4 
-di-t-butyl phenyl-3,5-di-t-butyl-4- hydroxy benzoate, 4- 
octyl phenyl-3,5-di-t-butyl-4- hydroxy benzoate, n- 
hexadecyl-3,5-di-t-butyl-4- hydroxy benzoate etc. 



[0036] 

In addition, as ultraviolet light absorbent, salicylic acid 
derivative, benzophenone type, benzotriazole type t> 
there is a benzoate type etc, among these, benzotriazole type, 
benzoate type is desirable. 

As light absorber of benzotriazole type, 2 - (3 
-t-butyl-5-methyl -2- hydroxyphenyl ) - 5 -chloro 
benzotriazole, 2- (3 and 5 -di-t-butyl -2- hydroxyphenyl ) - 5 
-chloro benzotriazole, 2- (5 -methyl -2- hydroxyphenyl ) 
benzotriazole,' 2- (3 and 5 "-di-t-butyl -2- hydroxyphenyl ) 
benzotriazole, 2- (2 -hydroxy 5-t-octyl phenyl ) 
benzotriazole, 2- (2 -hydroxy-3,5-di- t-amyl phenyl ) 
benzotriazole etc can be listed. 



In addition, for example 2, 4- di-t-butyl 
phenyl-3,5-di-t-butyl-4- hydroxy benzoate, 
hexadecyl-3,5-di-t-butyl-4- hydroxy benzoate etc can be listed 
as light absorber of benzoate type. 

[0037] 

Usually these various additives in molded article, are 
antioxidant 500-8,000 ppm , preferably 1 ,000-3,000 ppm , 
photostabilizer 500- 1 0,000 ppm , preferably 1 ,000-6,000 
ppm, ultraviolet absorber 500- 10,000, preferably 
1 ,000-6,000 ppm as weight. 
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M T % B B £ £ 1 II * ft b£ £ m U < Si h * o 



B l-(A)(*att*fflK7A*;iro¥®H, B 
1-(B)»B 1-(A)0) X-X ISST$5c 



B l Cfc^T, l l*i»»fflK7/X*;k 2 

5 &9m±z±.irvfa 6 «as&4*>±jy 
7 BgptL 12 BHfc#**nrft**. 



[0039] 

B2B, smmmz'r-oj-r?*—?-^ 

B 2-(A)B f^-(7)¥®B,B 2-(B)tt , B 2-(A) 

b 2 cas^x, 8 tosmmm^s 9 &±m 
««sp» io«^jiiz:s±/rvjgp, ii 

2,3,9 T-ifcSo • •" '•" 

[0040] 

«tt»J5l^fl)^JII4S±« r U»5» 10, 
i»¥fflH7A*^*tttk:7-B: 

*B2;^T, i»mfflK7/Wl*tB:^9- 
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These additive are added as master batch which usually uses 
polyolefin resin, make master batch which contains 
unsaturated carboxylic acid modified polyolefin resin, it is 
desirable . 

[0038] 

Below, this invention is explained on basis of drawing in 
detail. 

Figure 1 shows conceptual diagram of automotive door panel. 

As for Figure 1- (A ) as for top view* Figure 1- (B ) of 
automotive door panel it is a X-Xsectional view of Figure 1- 
(A). 

In Figure 1, as for 1 as for automotive door panek 2 as for 

principal plate-shaped section x 3 asfor convex portion 
plate-shaped section % 4 as for armrest convex portion v 5 as for 
outer perimeter rising part x 6 as for convex portion rising 
parU 7 asfor space > 12 surface material is shown respectively. 

[0039] 

Figure 2 shows conceptual diagram of automotive pillar (rear 
quarter pillar ). 

As for Figure 2- (A ) as for top view x Figure 2- (B ) of pillar, 
it is a X-Xsectional view of Figure 2- (A ). 

In Figure 2, as for 8 as for automotive pillar > 9 as for principal 
plate-shaped section * 10 asfor outer perimeter rising part v 11 
space is shown respectively. 

As for automotive door panel or pillar of this invention, as 
been clear from the Figure 1 * Figure 2 , as for main part it is 
a plate-shaped section 2,3;9r " 

As thickness increases with recovery of entanglement of 
content glass fiber this plate-shaped section in molding step 
with blistering , it is something where apparent density 
becomes low. 

[0040] 

In addition, outer perimeter rising part 5, 1 0* convex portion 
rising part 6 other than plate-shaped section has not done has 
done the blistering substantially, or blistering and decrease of 
apparent density is littleones. 

Furthermore, as for automotive door panel or pillar skin layer 
which blistering has not done either both surfaces (Reverse 
side, chart) of molded article substantially is formed. 

Therefore, coupled with entire structure of random 
distribution etc of glass fiber ^ glass fiber whichis contained, 
it is something which satisfies required property as 
automotive door panel or pillar. 
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[00411 

t-cb, ttxB, m i-(A)c=m*wn?* 
t^acjM 12*-' frte-racfcfcT't 

12 b, pimmm. &tA<nft±t*z<r>a 

H&*tfcUTB, ftC$iJPSBfc<, PU<B 
[0042] 

lI5]54«>S*i*$SMfb, Wtefttt, «r»tt*if 

So 

l»f*iCUTfc, *Ha^<DiS)mffl S7/\*# 
[00433 

ore, K7/X*Ul*fcl* 
S3, @4B, i»»fflOK7/t*JH ** 

), a 4 B^iawflg/rK 

[0044 J 

E3, gUlZfc^T, 21 BHJg&a; 22tf£ 
»£3l, 23 B WI)£M, 24 B^£M* 1 1* 
f^25tt*f K5>*- , 26 BgHMttittJi 
»T#, 27 BflX&A'g, 28 Btf 7J£A#, 29 

B2J7JM0K 30 B K7/t*;u***n r n* 

to 

*8tia>3B*/a t<7A*;u*tBt:5-* 

mmt^tfelCB, B3,4#S9iSm? 
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[004 1] 

In addition, to automotive door panel or pillar of this 
invention, as in for example Figure l- (A ) shown with double 
slanted line, is possible also fact that surface material 12 
isunified. 

surface material 12 can also provide, with improvement or 
other objective of external appearance decoration, feel tobe 
provided, in entire surface, but in case of door panel partially 
it ispossible also to provide. 

As surface material, there is not especially restriction, as for 
detailsexplains with later mentioned manufacturing method. 

[0042] 

Here, as for thickness of automotive door panel, with vehicle 
type selection of the required property, polypropylene resin 
and glass fiber length etc in content, molded article of other 
mixed in component, glass fiber, or, judging weight 
reduction, elastic property, insulating ability or other 
required property etc which is sought from vehicle type 
comprehensively, it isdecided. 

In any case, it is something where molding resin raw material 
amount where as for automotive door panel or pillar of this 
invention, if weight of part itself is decided, weight of molded 
article which it corresponds to this is decided in the 
significant, corresponds to this is decided. 

[0043] 

Next, automotive door panel of this invention or 
manufacturing method of pillar is explained onbasis of 
drawing, with manufacturihg'metHod of door panel. 

Figure 3, Figure 4 door panel 1 of automotive is something 
which shows, theprincipal part of die in order to form in 
conceptual. 

As for Figure 3, state where fiber content molten resin is filled 
in mold cavity (dot-dash line shows time of injection start of 
molten resin. ), as for Figure 4 molten resin shows state 
(molded article ) which the blistering is done respectively. 

[0044] 

In Figure 3, Figure 4, as for 21 as for stationary die, 22 as for 
movable die, 23 as for the movable die, 24 as for mold 
cavity, 25 as for hot runner, 26 as for molten resin shut-off 
valve, 27 as for the gas inlet pipe, 28 as for gas fill valve, 
29 as for gas exhaust valve, 30 door panel is 
shownrespectively. 

In order automotive door panel or pillar of this invention to 
form, as been clearfrom Figure 3,4 , volume of mold cavity 24 
it can change it is necessary. 
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[0045] 

*»B©£tt*ffl |<7/Wl*fcB:k:7-© 
jajBH\H3fc:i3HT»B5££ffl2i CttUT, 
&»£S22;5rattit>*ft, Rr»£M 23 ?!f- 

cf^ ©^y 79 >7>tr ti t^^^s^T- 

ft, K9>*-25 £31 $9MtlflBffiSr 
#26^*M^T,m^M=1r1'tr7 l -< 24 

[0046] 

1*IBttig*«gliMttilBalfttill#, ^UlUtAICD 
»U*tt,*»*ai* + tf^Srolf 2/3 

«f itmati»jE;btntt<, 

9 X IKtfl (0 IS ft B 'P H tt C 8 Z 6 

M23 *ffit«e*Cfc(Z*tj,)MMIM*E 

7^>x t3 ©ttii*T?ftii-*-*ctt:«fe»j 

[0047] 



It is something which usually, cavity thickness of die opening 
and closing direction it can change. 

injection molding device which possesses function which 
moves can use the namely, movable die 23. 

As this injection molding machine, molding machines where 
is generally injection compression molding possible or, itcan 
use injection molding device where movable die translation 
device is equipped in general injection molding machine. 

[0045] 

As for automotive door panel of this invention or formation of 
pillar, movable die 22 the mold closing is done in Figure 3, 
vis-a-vis stationary die 21, forward does to the position where 
clearance of positions namely, mold cavity which movable 
die 23 shows with the dot-dash line becomes tl. 

Next, unshown glass fiber content molding raw material melt 
mixing * plasticization weighing it isdone by screw , passes 
by hot runner 25, molten resin shut-off valve 26 opens, in 
mold cavity 24 .quantitative injection which is suitable to 
mold cavity clearance t2 is done. 

As for this t2, it is a quantity which in mold cavity entirety it 
is fdledand is filled by compression in next step. 

[0046] 

At time of injection of aforementioned fiber content molten 
resin, asfor injection amount of molten resin, mold cavity . 
volume with usually 2/3 or less , as for injection resin 
pressure it is low, in addition orientation of resin* glass fiber 
is little,or does not happen substantially. 

It compresses molten resin after injection start of molten 
resin, by usually the forward doing movable die 23 after 
several seconds, full loading does in mold cavity. 

Because of this, as for surface part of molded article as 
cooling is startedby die , die surface is copied completely 
even to the fine unevenness. 

surface is cooled certain-extent and after skin layer was 
formed, the blistering it does movable die 23, by backing up 
to position of clearance t3 whichis a molded object thickness 
seeing, automotive door panel 30 forms by cooling, door 
panel is removed byopening movable die. 

[0047] 

automotive door panel of this invention or manufacturing 
method of pillar is aforementioned method in basic , but after 
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qTtt&M 23 <J) y &&ffi%t&£, 2JX&A* 27 

*»j*«jWA*£*aA-**;: 

MUSIC ffEUT* ^Mg^lt, ^«0>|b1± 
&<tS* &A#Afcl/Ttt* &C* *J|g»fcU 



*t» flAE^t** 0.01~20MPa<D$5H* 
L<»* O.l~5MPa0HfflT"jMS^tl*o 

[0048J 

£fc* tlflS^AtUTa:, ItBISW^T. 
-C**J5r\fl«J5f* 15degCJ»rF,#*L<B, 
0 deg C ttT©»9fl!^«aifflT*Ctt. 

SS(C* aufBflAB* ttCWH[«lll«qra^ 

act 

£*l60>fc#T-fc* ^SlCSl-tStit^At 

#6&A**(D/f*#£lA\. 
[0049] 

U#U, s&fSUfccfcdC* ttfllQ>Rl°l. #7 
7,ttlS©K|fill«±»*»«U»fl)3t«fl)S»*. 



starting retreat of movable die 23, from gas inlet pipe 27, 
nitrogen gas etc can be filled. 

Fill of this gas as blistering is assisted with glass fiber , 
pressing molded article on die surface in after blistering, die 
copyingcharacteristic, contributes to improvement of external 
appearance. 

Furthermore, while controlling pressure of fill gas in the level 
of certain extent in accordance with necessary, exhaust it 
does, itcan promote cooling molded article gas by circulating 
inside the molded article. 

This must cool molded article which becomes insulating state 
depending upon theformation of empty gap with die , 
changing into undesirable, beingsomething which makes 
" cooling from internal" of molded article possible, itis 
something which contributes to improvement of molding 
cycle largely. 

Furthermore, especially, there is not restriction as fill gas. It 
can use nitrogen gas* argon gas or other inert gas desirably. 

In addition, gas pressure, is selected in range of 0.01 - 20 MPa 
andrange of preferably * 0. 1 ~5 MPa. 

[0048] 

In addition, usually it is a gas of room temperature as 
aforementioned gas,, but temperature can also adopt cooling 
gas of 15 deg C or less andbelow preferablys 0 deg C. 

Water or other liquid of volatility is accompanied to this 
occasion* when.from, cooling efficiency improves. . ■<» . - 

Furthermore, as for aforementioned gas, plasticizing 
theaforementioned molten resin, from gas nozzle* gas pin 
which is opened in any of gas nozzle* or are provided in 
internal of aforementioned die sprue* runner and cavity 
which are provided in internal of nozzle of injection device 
which injection it does, it can fill to internal of the fiber 
content molten resin. 

Even among these, gas pin which is provided in 
die.especially, it is desirable to fill from gas pin which is 
openedin cavity. 



[0049] 

Above-mentioned manufacturing method showed example of 
desirable manufacturing method.but with shape* size etc of 
molded article, it can also exclude compression step as 
injection method of molten resin. 

But, as before inscribed, orientation of resin, adoption of 
injection compression molding method is desirable from 
orientation prevention of glass fiber and ease* die copying 
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[0050] 



1-3 



60 11% * M£ 1 6mm T* $ * # 7 7*$ 

■7U-f>»£1t#'J7*PfcfU>* 3 fi»%# 
#)60MM^t^^S'T>7 i> >77(MI) (230 
degC* 2.16kg MM) 500g/10 #<7)7°Pt:°U 

ft: 16 S»%)40 fiMft <fctfTIBjSln*J*W 
^-(MB)^U^ S3«*ffl* 

i^$jem&«* M«ssA:85ot, a^TJus©* 

t*t*ClE«lfc:t.8 ©7*7 

CfiU, S£t**U 720mm** 
400mmx^^€i|>l20mm] 0)J&Jgffl£M* jSJJB 

+ £x <f ©#«*£MT-£ 5 C* 
RT»*a*ilt3a*tt*fc»fl) IPM HZf h 
(tti3te5*^#1*SC^tl:«)**fllLt*ffl«l 



characteristic etc of fullness of molten resin. 

In addition, with manufacturing method of this invention, in 
aforementioned die.surface material in order sheath to unify 
surface of molded article, can bemounted beforehand before 
forming. 

This way, if die where surface material is mounted 
beforehand beforeforming is used, surface being surface 
material, sheath it reaches thepoint where door panel or pillar 
which is unified is acquired. 

Here, thermoplastic resin and foam sheet etc of thermoplastic 
resin lining is done the multilayer material which can adopt 
backing material which is entwinedfor film or other 
monolayer material, and thermoplastic elastomer and vinyl 
chloride resin or other surface material where foamed sheet* 
and pattern etc of woven fabric or nonwoven fabric or other 
fabric* thermoplastic resin sheet* film* synthetic leather* 
thermoplastic resin are printed as surface material. 

Furthermore, surface material can also do to molded article 
entire surface sheath and, the portion sheath it is possible also 
to do. 

[0050] 

[Working Example(s)] 

Next, effect of this invention is explained on basis of 
exemplary Working Example, but this invention is not 
something which is limited with these examples. 

Working Example 1-3 

glass fiber (1 3;mu m ) arranged-parallel, content glass «• « .- 
fiber-reinforced polypropylene resin pellet where 60 
weight%* length arel6 mm (maleic anhydride-modified 
polypropylene 3 wt% contents) 60 parts by weight and melt 
index (MI ) {230 deg C* 2.16 kg load } propylene * ethylene 
block copolymer of 500 g/10 min (ethylene content: 16 
weight% designated those which 40 parts by weight and 
below-mentioned additive-containing master batch (MB ) 
pellet 3 parts by weight dry blend are done as starting material 
for formation. 

injection molding machine used screw of compression 
ratio: 1 .8 in order breaking molding force:850tv ' glass fiber 
todecrease to the utmost. 

In order to show in Figure 1 as die, to be able to modify the 
volume of forming mold* mold cavity of automotive door 
panel {However, as for skin none* outline dimension: side 
720 mm X vertical 400 mm X depth width 20 mm }, movable 
die it is a injection molding devicewhich possesses die 
structure which equips IP Munit (Idemitsu Petrochemical Co. 
Ltd. (DB 69-054-8953 ) make) in order to move. 
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[0051 )l 

1 S©tl(mm)t;-by t2(mm)t:ffl3"* * 

^it«^fllS^:250 deg C)*»W U to 



M* + t:x-rJi& t2 tZffl^-r^^T-ESlL 
deg C)C ^«Ut 0 

* J»**f* t3(mm)tIfc*<fcoU:&ji<£i+ 18*35 
2MPa (DgfUtf A£$Bi<P C&A U fc„ 

1 Hll7Ff o 
J00523 

S-inSK a* ^ A ^(mb) (*" 'J 7o£ U > 

**»iitK:*r**fi***r*) 

±&J:T : h ^ + A ( X 5 1 L> >-3-(3,5-5>-t-7 7)1 
-4- 1: K □ * v 7 1 z Jl>r □ bf**- K )X * 
>:-r;i^y^7A 1076(f-A- X^VtUf 
-f* <rS*;UA"*t«!)=2 ) 000ppm 

• #$j£*J:t>#-K7^>3S3te£H»J:(£ 
7(2,2,6,6-^ h 7 * f-Jl+Xl U v JD-feA* 
- h ): It 7 - >»!/ LS770( = & t* 5$ £ tt 
S!)=4,000ppm 

«JR»J:(2-(3,5- v-t-75^1-2- 1 K □ * V 7 1 

> 327(^A- 7^V*'Jx-i- ^T = ^>IIA' 
tt)=2,000ppm 

lk«0l 1 



Furthermore, fill and exhaust facility of nitrogen gas to inside 
cavity wereprovided in die . 

[0051] 

molding raw material melt mixing plasticization weighing 
after doing, die cavity thickness of the plate-shaped section of 
door panel, was set to tl (mm ) of Table 1, molten resin (resin 
temperature:250 deg C )which is suitable to t2 (mm ) injection 
was done. 

After injection start 1 second, forward doing movable die, 
until it is suitable to die cavity thickness t2, compressing, 
molten resin it was fdled in die cavity (die temperature: 60 
degC). 

In order after compressed end 1 second, movable die for die 
cavity thickness tobecome t3 (mm ), backing up, blistering it 
did. 

After start 2 second of movable die retreat, nitrogen gas of 2 
MPa than gas pin was fdled in resin. 

After that after cooling and solidification v gas exhaust, 
opening die, it acquired automotive door panel. 

evaluation result of automotive door panel which it acquires is 
shown in Table 1 . 

Furthermore, test piece after ashing, with universal projector 
it photographedeven glass fiber length, directly with draw 
ratio 10 times, it sought glass fiber length with the digitizer 
making use of image. 

[0052] 

additi ve" master 'batch" (MB*) { weight content for' : 
polypropylene resin } 

♦antioxidant: hindered phenol antioxidant: tetrakis 
{ methylene-3- (3 and 5 -di-t-butyl-4- hydroxyphenyl ) 
propionate } methane: Irganox 1076 (jp8 pas plain 
gauze jp9 T. * chemicals supplied ) = 2,000 ppm 

*photostabilizer: hindered amine type photostabilizer: (bis (2, 
2, 6 and 6 -tetramethyl-4- bipyridyl ) sebacate ):Sanol LS770 
(Sankyo Co., Ltd. make) = 4,000 ppm 

♦ultraviolet absorber: benzotriazole ultraviolet absorber: (2 - 
(3 and 5 -di-t-butyl -2- hydroxy phenyl ) - 5 -chloro 
benzotriazole ):Tinuvin 327 (jp8 pas 7^ plain gauze jp9 T. 
* chemicals corporation) = 2,000 ppm 

Comparative Example 1 

Working Example 1 putting, movable die it does not back up, 
at same timeeither it did not fill gas, automotive door panel of 
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[0053] 
&Wtffl2ti&Zf3 

# yrntru ut, mi # 60g/io 

#<757*P£U>- I*U>7Py?a«£# 

JtJlyifco 

($Jj§)UJg:230degC, &MM:60 deg C). 
fcfc, W% 1.5mmttTT'B, 5^3 — K5/3 * 



[00541 



*urnt:u>*»iiBtUT, mi # 30g/io 
#©:7Pk:u>- i^u>rn % >^*M^# 

(I^U>M*:7 **%)80 M*%£¥*9& 
g:2.3[jm <D5rJU£ 20 fiM%%%RtSiRUT 
« 6 ft fc 2 'J 7 □ t Q U >*«KX 

JgUt(«flBfflfi:250 degC, £3Lflft:60 deg 

C)o 

[0055 J 
tb*MH 6 

#U7P£U>SM»IIBfcLT* MI 1f 30g/10 

^(D7neu>' i*u>7pv^*m£# 

(I^U>^W»:12 MM%)70 M*fi|Jt 2 FlS 
tfc«:2.3Mm (7)^A<7 20 m*SM3<fcffI* U 

m:27 fim%, A-Z-#jg(ML l44 100 ):18) 
10 SM*»KS*UT»Sftfc#'J7P 

a«JBC*UrtJeUfc(*MJt:230 deg c, 
£MSS:60 deg C)o 



same face density which blistering has not been done it did 
not form (resin temperature:250 deg C\ die temperature: 60 
degC). 

evaluation result is shown in Table 1 . 
[0053] 

Comparative Examples 2 and 3 

As polypropylene resin, MI glass fiber is not contained with 
propylene * ethylene block copolymer (ethylene content:8 
weight% )of 60 g/10 min as molding raw material, it formed 
automotive door panel where planar density is high, with 
general injection molding . 

(resin temperature: 230 deg C\ die temperature: 60 deg C ). 

Furthermore, with thickness 1 .5 mm or less, it became short 
shot and satisfactory molded article was difficult to be 
acquired. 

evaluation result is shown in Table 1 . 
[0054] 

Comparative Example 4 and 5 

As polypropylene resin, MI propylene * ethylene block 
copolymer of 30 g/10 min (ethylene content:7 weight% ) melt 
mixing doing the talc 20 weight% of 80 weight% and average 
particle diameter:2.3 ;mu m, it formed automotive door panel 
where planar density is high with talc containing 
polypropylene resin pellet which is acquired as the molding 
raw material, with general injection molding (resin"' -.-a-— 
temperature:250 deg C v die temperature: 60 deg C ). 



evaluation result is shown in Table 1. 
[0055] 

Comparative Example 6 

As polypropylene resin, MI propylene * ethylene block 
copolymer of 30 g/10 min (ethylene content: 1 2 wt% ) talc 20 
parts by weight and the ethylene * propylene elastomer of 70 
parts by weight and average particle diameter:2.3 ;mu m 
{ethylene content:27 weight% N Mooney viscosity (ML l44 
100 ): 18} melt mixing doing 10 parts by weight,it formed 
automotive door panel where planar density is high with 
polypropylene resin pellet which isacquired as molding raw 
material, with general injection molding (resin 
temperature:230 deg C> die temperature: 60 deg C ). 
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[0056] [0056] 

[ill [Table 1] 
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Working Example 4 and 5 

glass fiber (10;mu m ) arranges parallel, content glass 
fiber-reinforced polypropylene pellet where 60 weight%, 
length arel2 mm (maleic anhydride-modified polypropylene 3 
wt% contents) 60 parts by weight and melt index (230 deg C, 
2.16 kg load ) propylene * ethylene block copolymer 
(ethylene content:7 weight% ) pellet 3 2 parts by weight and 
ethylene * propylene elastomer of 120 g/ 10 min {ethylene 
content:27 weight%, Mooney viscosity (MLi+4 100 ): 18} 
additive-containing master batch (MB ) pellet 3 parts by 
weight and blowing agent master batch (MB ) pellet: Eiwa 
Chemical Industrial Co., Ltd. make of 8 parts by weight. 
Working Example 1: poly threne EE1 15 (blowing agent 
content: 10 weight% ) those which 0.5 parts by weight dry 
blend are done were designatedas starting material for 
formation, molding equipment used same ones as Working 
Example 1. 

It shows in Figure 2 as die, automotive rear quarter pillar 
{outline dimension: length: 680 mm X side 200 mm X depth 
10 mm } forming mold was mounted. 

molding raw material melt mixing plasticization weighing 
after doing, die cavity thickness of the plate-shaped section of 
pillar, was set to tl (mm ) of Table 2, molten resin (resin 
temperature:250 deg C )which is suitable to t-2 (mm ) 
injection was done. 

After injection start 1 second, forward doing movable die, 
until it is suitable to die cavity thickness t2, compressing, 
molten resin it was filled in die cavity (die temperature: 80 

deg C ). - i uv. .. 

In order after compressed end 1 second, movable die for die 
cavity thickness tobecome t3 (mm ), backing up, blistering it 
did. 

After that cooling and solidification it did, opened die and 
acquired automotive rear quarter pillar. 

evaluation result of automotive rear quarter pillar which it 
acquires is shown in Table 2. 

[0058] 

Comparative Example 7 

Working Example 4 putting, glass short fiber (fiber 
length: 1 3 ;mu m, fiber length: 12 mm ) melt mixing doing 24 
weight% and polypropylene 76 weight% of MI:20 g/10 min 
as polypropylene resin molding raw material, other than 
making molding resin temperature 250 deg C> die 
temperature 80 deg C glass fiber containing polypropylene 
pellet which it acquires {Even glass fiber length: 0.4 mm } 
same as 100 parts by weight. Working Example 4, making 
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[00603 

[« 23 



useof additive master batch pellet 3 parts by weight and 
blowing agent master batch (MB ) pellet 0.5 parts by weight, 
automotive rear 0 T — tar pillar itformed to similar to 
Working Example 4. 

evaluation result is shown in Table 2, 
[0059] 

Comparative Example 8 

As polypropylene resin, MI propylene-ethylene block 
copolymer of 30 g/10 min (ethylene content:7 weight% ) melt 
mixing doing the talc 20 weight% of 80 weight% and average 
particle diameter: 1.8 ;mu m, dry blend doing talc containing 
polypropylene resin pellet 100 parts by weight v additive 
master batch pellet 3 parts by weight and blowing agent 
master batch pellet 30 parts by weight which are acquired, it 
made molding raw material, otherthan making resin 
temperature 250 deg C> die temperature 80 deg C, rear 
quarter pillar it formed tosimilar to Working Example 4. 



evaluation result is shown in Table 2. 

[0060] 

[Table 2] 



Page 30 Paterra Instant MT Machine Translation 



JP2000225843A 



2000-8-15 



m 



p 

o 

CO 

i 


E 

o 

to 


o 


<1 


< 




X 


X 


+0 
ft 


co 
oo 


0 


< 




X 


X 




o 

CO 


0 


0 




X 


X 




£1 

-St* 
SB* 




CO 


eft 




cn 

OJ 


CO 


i 


dmrl 

i 


z 


OJ 


h- 

OO 




CVI 
CO 




If nfl 


E 
E 




CO 

Ln 








3*3 


0 


0 




i 

K 

X 


«CN 
1 

rv 
i 

V 

J* 
X 




E 
u 

\ 

U) 


o 

CO 
O 


r— 
co 

CO 




co> 

CD 
CO 


CO 

o 




i 


CO 


co 

CO 


in 

OJ 




LT> 

CVi 


in 


s 




Osl 


ID 


o 




O 


in 

CVJ 


1 




4— » 


O 

CO 


o 

CO 




cz> 

CO 


in 

OJ 




i 


in 

m 
m 

n,l/ 






00 

s 



X 



I 

A 

□ 

/// 



0 



[0061] 



[0061] 



Page 31 Paterra Instant MT Machine Translation 



JP2000225843A 

mmm 6 

A * JU B , 9 8J K :0.140g/cm 2 * ft * ffi 
M:103N, PHtt:117N/cm» H$3ITti&: 100cm 



[0062] 

ft <D IB * * t> it K ti tz * -a X S A T- Z * o 



[H1] 

to 

H l-(A)Bi»*fflK7A*;i© 2 PBIH, B 
l-(B)BB l-(A)O) X-X »r®ElT'$$o 



[B2] 

?-)0ffcfcB**?o 



2000-8-15 

Working Example 6 

In Working Example I, before closing die, other than 
inserting non- woven fabrics which possesses backing layer 
which consists of polypropylene film automotive door panel 
(Figure 1 reference)which surface material unifies in upper 
half with as similar to Working Example 1, itformed. 

There was not a degradation of surface material, also adhesion 
of skin wassatisfactory. 

Furthermore, as for automotive door panel of portion which 
excludes surface material,those which are not destroyed with 
planar density: 0.1 40 g/cm 2 , maximum load: 103 N> 
stiffness: 1 17 N/cm> steel sphere drip addition test: 100 cm 
falling. 

[0062] 

[Effects of the Invention] 

automotive door panel or pillar of this invention as weight 
reduction is achieved.satisfies conventional property in 
flexural strengths bending stiffness. 

Furthermore, it is possible also to possess important high 
falling ball impact strength,as practical characteristic. 

In addition, it is something which is superior even in external 
appearance, issuperior in productivity s cost necessity of 
coating or other secondary processing without. 

In addition, in polypropylene resin main component , it is 
superior substantially even in the recycleable. 

It can achieve automotive door panel or pillar of this 
invention, with combination technology of molding method 
such as selection of polypropylene resin, use of glass fiber 
and furthermore inflation molding method. 

Therefore, it can contribute to weight reductions 
consequently resource conservation * energy conservation of 
automobile. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

conceptual diagram of automotive door panel of this invention 
is shown. 

As for Figure 1 - (A ) as for top view. Figure 1 - (B ) of 
automotive door panel it is a X-Xsectional view of Figure 1- 
(A). 

[Figure 2] 

conceptual diagram of automotive pillar (rear quarter pillar ) 
of this invention is shown. 
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As for Figure 1- (A ) as for top view. Figure 2- (B ) of pillar, 
it is a X-Xsectional view of Figure 2- (A ). 

[Figure 3] 

automotive door panel of this invention it is something which 
shows, principal partof die in order to form in conceptual. 

state (As for dot-dash line, at time of injection start of molten 
resin ) where fiber content molten resin is filled in mold 
cavity isshown. 

[Figure 4] 

automotive door panel of this invention it is something which 
shows, principal partof die in order to form in conceptual. 

molten resin shows state which blistering is done. 

[Explanation of Symbols in Drawings] 

1 

automotive door panel 
10 

outer perimeter rising part 
12 

surface material 
2 

Principal plate-shaped section, 
21 

stationary die 
22 

movable die 
23 

movable die 
24 

mold cavity 
25 

hot runner 
26 

molten resin shut-off valve 
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27 

gas inlet pipe 
28 

gas fill valve 
29 

gas exhaust valve 
3 

convex portion plate-shaped section 
30 

door panel 
4 

armrest convex portion 
5 

outer perimeter rising part 
6 

convex portion rising part 
7 

space 
8 

automotive pillar 
9 

Principal plate-shaped section 
[Figure 1] 
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[Figure 4] 
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